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(54) 5,7-DIHYDROXY-TETRAISOQUINOLINE DERIVATIVES 

(71) We, TANABE SEIYAKU CO. LTD., a company registered under 
the laws of Japan, of No. 21, Dosho-machi 3-chorae, Higashi-ku, Osaka-shi, 
Osaka-fu, Japan, do hereby declare the invention, for which we pray that a patent 
may be granted to us, and the method by which it is to be performed, to be 
5 particularly described in and by the following statement:— 

This invention relates to a novel 5,7-dihydroxy-tetrahydroisoquinoline 
derivative and a process for preparing same. More particularly, it relates to 
compounds of the formula: 




a) 



CH2R 



10 wherein R is trimethoxyphenyl, and pharmaceutically acceptable acid addition 10 
salts thereof. 

It is known that 6,7-dihydroxy-l-(3,4,5-trimethoxybenzyl)-l,2,3,4-tetrahydro- 
isoquinoline is useful as a bronchodilator (U.S. Patent 3,497,516). Said tetra- 
hydroisoquinoline may be prepared by condensation of 6,7-dihydroxyphenethyl- 

15 amine with sodium 3-(3,4,5-trimethoxyphenyl)-glycidate or 3,4,5-trimethoxy- 15 
phenylacetaldehyde. However, this condensation method can not be used for the 
synthesis of a tetrahydroisoquinoline having two hydroxj^ groups at the 5th and 
7th-positions thereof because of the insufficient reactivity of 5,7-dihydroxy- 
phenethylamine. The present invention provides a novel 5,7-dihydroxy-tetra- 

20 hydroisoquinoline. It also provides a novel method of preparing a 5,7-dihydroxy- 20 
tetrahydroisoquinoline. ' 

The 5,7-dihydroxy-tetrahvdroisoquinoIine derivative (I) of the present 
invention or a pharmaceutically acceptable acid addition salt thereof has potent 
bronchodilating activity and is useful as a bronchodilator. Moreover, as compared 

25 with 6,7-dihydroxy-l-(3,4,5-trimethoxybenzyl)-l,2,3,4-tetrahydroisoquinoline, the 25 
5,7-dihydroxy-tetrahydroisoquinoline derivative (I) of the present invention is 
more useful because of longer duration of its potent bronchodilating activity 
and/or less side effects (e.g., less increase of heart rate). For example, when the 
bronchodilating activity of 5,7-dihydroxy-l-(3,4,5-trimethoxybenzyl)-l,2,3,4-tetra- 

30 hydroisoquinoline (hydrochloride) of the invention is estimated by the preventive 30 
effects against serotonin creatinin sulfate-induced bronchoconstriction after the 
duodenal administration thereof, said 5,7-dihydroxytetrahydroisoquinoline shows 
almost the same maximum preventive effects as that of 6,7-dihydroxy-l-(3,4,5- 
trimethoxybenzyl)-l,2,3,4-tetrahydroisoquinoline (hydrochloride). Moreover, the 

35 bronchodilating activity of the former lasts for more than 3.S hours at its maximum 35 
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level, whereas the latter decreases to about ^ times the maximum preventive 
effects after 3.5 hours of its duodenal administration. 

The toxicity of the 5,7-dihydroxy-tetrahydroisoquinoline derivative (I) of the 
present invention is low. For example, the 50% lethal dose (LD^q) of 5,7-dihydroxy- 

5 l-(3,4,5-trimethoxybenzyl)-l ,2,3,4-tetrahydroisoquinoline (hydrochloride) which is 5 
estimated bv intravenous injection thereof to mice is about 51 mg/kg. 

The 5,7-dihydroxytetrahydroisoquiniline derivative (I) of the present inventioi 
can be used for pharmaceutical use either as the free base or a salt thereof. 
Pharmaceutically acceptable acid addition salts of the 5,7-dihydroxytetrahydro- 

10 isoquinoline derivative (I) include, for example, hydrochloride, hydrobromide, 10 
perchlorate, nitrate, sulfate, phosphate, acetate, propionate, glycollate, lactate, 
ascorbate, maleate, fumarate, malonate, succinate, aspartate, glutamate and 
nicotinate. The 5,7-dihydroxytetrahydroisoquinoline derivative (I) may be used in 
the form of a pharmaceutical preparation for enteral or parenteral administration. 

15 The daily dose of the 5,7-dihydrox5[tetrahydroisoquinoline derivative (I) suitable 15 
for pharmaceutical use may be within the range of 10 to 500 /^g/kg. Moreover, the 
5,7-dihydroxytetrahydroisoquinoline derivative (I) may be used in conjunction or 
admixture with a pharmaceutical excipient which is suitable for enteral or 
parentend administration. The excipient selected should be the one which does 

9A not react with the 5,7-dihydroxytetrahydroisoquinoline derivative (I). Suitable 20 
excipients include, for example, gelatin, lactose, glucose, sodium chloride, starch, 
magnesium stearate, talcum, vegetable oil and benzylalcohol. The pharmaceutical 
preparation may be a solid dosage form such as a tablet, a coated tablet, a pill, a 
troche, a capsule or pulveres; or in a liquid dosage form such as a solution, a 

25 suspension or an emulsion. The pharmaceutical preparation may further contain 25 
auxiliaries such as binders, diluents, stabilizing agents or emulsifying agents. 

According to the present invention, the 5,7-dihydroxytetrahydroisoquinoline 
derivative (I) can be prepared by the steps of subjecting a 5,7-dibenzyloxy-l-tri- 
methoxybenzylisoquinoline (IT) to partial catalytic hydrogenation to give a 5,7- 

30 dihydroxy-l-trimethoxybenzylisoquinoline (III), reacting said isoquinoline (III) 30 
with an organic acrylating agent, subjecting the resultant 5,7-diacyloxy-l- 
trimethoxybenzylisoquinoline (IV) to catalytic hydrogenation to give 5,7- 
diacyloxy-l-trimethoxybenzyM,2,3,4-tetrahydroisoquinoline (V), and then 
hydrolyzing the tetrahydroisoquinolme (V). Alternatively, the 5,7-dihydroxytetra- 

35 hydroisoquinoline derivative (I) may be prepared by catalytic hydrogenation of the 35 
5,7-dibenzyloxy-l-trimethoxybenzylisoquinoline (II) or the 5,7-dihydroxy-l- 
trimethoxybenzylisoquinoline (III), (advantageously in the presence of platinum 
dioxide and preferably at a temperature of 5 to 40°C in a hydrogen atmosphere 
under one to 2 atmospheres pressure) and, if required, further converting the 

40 product into a pharmaceutically acceptable acid addition salt thereof. 40 
The above-mentioned reactions of the present invention are shown by the 
following scheme: 




wherein is an organic acyl group and R is the same as defined above. 

45 The partial catalytic hydrogenation of 5,7-dibenzyloxy-l-trimethoxybenzyl- 45 

isoquinoline (II) can be conducted by shaking the isoquinoline (II) in the presence 
of a catalyst in a hydrogen atmosphere. It is preferred to carry out the reaction at a 
temperature of 5"* to 40''C under atmospheric pressure. An alkanol (e.g., 
methanol, ethanol, propanol) or a mixture of an alkanol and water is suitable as the 

50 reaction solvent. Preferred examples of the catalyst include palladium, palladium- 50 
carbon, Raney-nickel and cobaltous dioxide. When platinum or platinum dioxide 
is employed as the catalyst in this hydrogenation reaction, a mixture of the 5,7- 
dihydroxytetrahydroisoquinoline derivative (I) and the 5,7-dihydroxy-l- 
trimethoxybenzylisoquinoline (III) may be obtained as the reaction product. 
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The subsequent reaction of the isoquinoline (III) with the organic acylating 
agent is accomplished in conventional manner. For example, said reaction can be 
carried out in the presence or absence of an acid acceptor. Suitable examples of 
the acid acceptor include organic tertiary amines (e.g., pyridine, triethylamine), 

5 alkali metal hydroxide (e.g., sodium hydroxide) and alkali metal carbonates (e.g., 5 
sodium carbonate). The reactive derivatives (e.g., acid halide, acid anhydride) of a 
fatty acid having one to 5 carbon atoms (e.g., acetic acid, propionic acid, butyric 
acid) and benzoic acid are suitably employed as the organic acylating agent. It is 
preferred to carry out the reaction at a temperature of 0° to 40°C. When pyridine 

10 is used as the acid acceptor, said reaction may be preferably carried out by 10 
dissolving the isoquinoline (III) to pyridine and then adding the organic acylating 
agent thereto under cooling. Further, when acetic anhydride is employed as the 
acylating agent, the 5,7-diacyloxy-l-trimethoxybenzylisoquinoline (IV) is prepared 
by heating said anhydride and the isoquinoline (III). 

15 The catalytic hydrogenation of the 5,7-diacyloxy-l-trimethoxybenzyliso- 15 

quinoline (IV) can be earned out in the presence of platinum or platinum dioxide 
in a hydrogen atmosphere. It is preferred to carry out the reaction at a 
temperature of 5** to 40® under one to two atmospheres pressure, especially under 
an acidic condition (e.g., pH 6 to 4). An alkanol (e.g., methanol, ethanol propanol) 

20 or a mixture of an alkanol and water is suitable as the reaction solvent. 20 
The 5,7-dihydroxytetrahydroisoquinoline derivative (I) is prepared by acidic or 
alkaline hydrolysis of the resultant 5,7-diacyloxy-l-trimethoxybenzyl-l,2,3,4-tetra- 
hydroisoquinoline (V). Said acidic or alkaline hydrolysis can be carried out by con- 
ventional manner, for example, by treating the isoquinoline (V) with a mineral acid 

25 (^'g-i hydrochloric acid, hydrobromic acid, sulfuric acid), an alkali metal 25 
hydroxide (e.g., sodium hydroxide, potassium hydroxide) or an alkali metal 
bicarbonate (e.g., sodium bicarbonate). It is preferred to carry out the hydrolysis 
at a temperature of 10** to 60®C in a solvent. Water, an alkanol (e.g., methanol, 
ethanol) or a mixture thereof is suitable as the reaction solvent. The 5,7-dihydroxy- 

30 tetrahydroisoquinoline derivative (I) is also prepared by catalytic hydrogenation of 30 
the 5,7-dihydroxy-l-trimethoxybenzylisoquinoline (III). Said catalytic 
hydrogenation may be conducted under same conditions as employed in the 
hydrogenation reaction of the 5,7-diacyloxy-l-trimethoxybenzylisoquinoline (IV). 
The starting compound of the present invention, i.e., the 5,7-dibenzyloxy-l- 

35 trimethoxybenzylisoquinoline (II), is a novel compound. This novel starting 35 
compound (II) is prepared by the steps of subjecting l-[N-(3,5-dibenzyloxybenzyl)- 
N-/?-tosyl-amino]-2,2-diethoxyethane (VI) to Pomeranz-Fritsch's intramolecular 
cyclization to give 5,7-dibenzyloxyisoquinoline (VII), reacting said 5,7- 
dibenzyloxyisoquinoline with an organic acylating agent and cyanogen hydride or 

40 an alkali metal salt thereof to give a 2-acyl-l-cyano-5,7-dibenzyloxy-l,2-dihydro- 40 
isoquinoline (VIII), condensing an alkali metal salt of the dihydroisoquinoline 
(VIII) with a trimethoxybenzyl halide, and then hydrolyzing the resultant 2-acyl-l- 
cyano-5,7-dibenzyloxy-l-trimethoxybenzylisoquinoline (IX), These reactions are 
shown by the following scheme: 

(m) 



45 




45 



wherein R* is an organic acyl group and R is the same as defined above. 
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l-[N-(3,5-dibenzyloxybenzyl)-N-/7-tosyl-amino]-2,2-diethoxyethane (VI) is 
readily obtainable. For example, said compound (VI) is prepared by condensing 
3,5-dibenzyloxybenzaIdehyde with l-amino-2,2-diethoxyethane at 60"* to iOO**C, 
reducing the resultant l-tN-(3,5-dibenzyIoxybenzylidene)amino]-2,2-diethoxy- 
5 ethane with sodium borohydride in ethanol under refluxing to give l-[N-(3,5-di- 5 
benzyloxybenzylJamino]-2,2-diethoxyethane, and then reacting said product with 
p-tosyl chloride in wridine under ice-cooling. 

The Pomeranz-Fritsch's intramolecular cycllzation is preferably conducted by 
treating the compound (VI) with an acid at a temperature of 80** to 110**C in a 

10 solvent (e.g., dioxane). Preferred examples of said acid include hydrochloric acid, 10 
sulfuric acid, phosphoric acid and p-toluenesulfonic acid. 

The reaction of the 5,7-dibenzyloxyisoquinoline (VII) with the organic 
acylating agent and cyanogen hydride or an alkali metal salt thereof is carried out 
at a temperature of -5° to 20°C in a solvent (e.g., water, dichloromethane). The 

15 reactive derivative of an acid (e.g., benzoyl halide) is suitably employed as the 15 
acylating agent. When potassium cyanide is employed as the alkali metal salt of 
cyanogen hydride, this reaction is preferably carried out by dissolving the 
compound (VII) in methylene chloride, adding thereto an aqueous potassium 
cyanide solution, and tihen adding benzovl chloride to the mixture at a temperature 

20 lower than 0**C. ' 20 

The alkali metal salt of the dihydroisoquinoline (VIII) may be prepared by 
treating the dihydroisoquinoline (VII) with an alkali metal (e.g., lithium, sodium, 
potassium), an alkali metal hydride (e.g., sodium hydride, lithium hydride) or an 
alkali metal amide (e.g., sodium amide, potassium amide, lithium amide, lithium 

25 diisopropylamide, preferably under anhydrous conditions. The condensation 25 
reaction of a trimetnoxybenzyl halide with the alkali metal salt of the dihydroiso- 
quinoline (VIII) is carried out at a temperature lower than 0**C, especially lower 
than -lO^'C, in a solvent (e.g., dimethylformamide). The condensation product 
thus obtained, i.e., the 2-acyl-I-cyano-5,7-dibenzyloxy-l-trimethoxybenzyliso- 

30 quinoline (IX), is then hydrolyzed to give the 5,7-dibeDzyloxy-l-trimethoxy- 30 
benzylisoquinoline (II). Said hydrolysis can be readily carried out by treating the 
trimethoxybenzylisoquinoline (IX) with an alkali agent (e.g., alkali metal 
hydroxide, alkali metal carbonate) at a temperature of 30** to 80°C in a solvent 
(e.g., dioxane). 

35 Practical and presently-preferred embodiments of the present invention are 35 

illustrated in the following Examples. 

Example 1. 

(1) 4.6 g of 3,5-dibenzyloxybenzaldenyde arc added to 3.0 g of l-amino-2,2- 
diethoxyethane, and the mixture is heated at 100**C for 10 minutes. Then, the 

40 mixture is stirred at 60°C for 2.5 hours under reduced pressure until water is 40 
removed from the mixture. 6.3 g of l-[N-(3,5-dibenzyloxybenzylidene)anMno]-2,2- 
diethoxyethane is thereby obtained as an oil. 5.9 g of this product are dissolved in 
100 ml of ethanol, 600 mg of sodium borohydride are added to the ethanol 
solution, and the mixture is refluxed for 2 hours. After the reaction, water is added 
45 to the mixture and the aqueous mixture is extracted with ethyl acetate. The extract 45 
is dried and then evaporated to remove solvent, whereby 5.0 g of l-[N-(3,5-di- 
benzyloxybenzyl)amino]-2,2-diethoxyethane are obtained. 
Infrared absorption spectrum: 
iffi': 3330, 1600, 1595, 1150,1060 cm"* 
50 12.7 g of l-[N-(3,5-dibenzyloxybenzyl)amino]-2,2-diethoxyethane are 50 

dissolved in 60 ml of pyridine, and 5,6 g of p-tosyl chloride are added thereto under 
ice-cooling. The solution is allowed to stand at the same temperature for 4 hours. 
Then, the reaction solution is poured into ice-10% hydrochloric acid, and 
extracted with ethyl acetate. The extract is washed with water, dried and then 
55 evaporated to remove solvent. 12.6 g of l-[N-(3,5-dibenzyloxybenzyl)-N-p-tosyl- 55 
amino]-2,2-diethoxyethane are thereby obtained as an oil. 
Mass analysis: m/e 589 (M"*"). 

(2) 8 ml of 10% hydrochloric acid are added to 46 ml of a dioxane solution 
containing 12.6 g of l-tN-(3,5-diben2yloxybenqrl)-N-p-tosyl-amino)-2,2-diethoxy- 

60 ethane. The mixture is stirred at 90*'C for 24 hours. Then, the mixture is poured 60 
into ice-water. The aqueous mbcture is alkalified with potassium carbonate and 
extracted with ethyl acetate. The extract is washed with water, dried and then 
evaporated to remove solvent. The crude product thus obtained is recrystallized 
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from ethanol 3.3 g of S.7-dibenzyloxyisoquinoline are thereby obtained as 
colorless crystals. Yield: 48.5%. M.p. 113— 115°C 

(3) A solution of 3 g of potassium cyanide in 1 5 ml of water is added to 25 ml of 
a methylene chloride solution containing 3.3 g of 5,7-dibenzyloxyisoquinoline. 6.4 
5 g of benzoyl chloride are added to the mixture at O^'C for 2 hours under stirring. Alter 5 
Sie mixture is allowed to stand at room temperature, the methylene chloride layer is. 
separated therefrom. The methylene chloride solution separated is washed with an 
aqueous 1% sodium hydroxide solution and water, respectively. The methylene chloride 
solution IS then dried and evaporated to remove solvent. The oily residue thus 

10 obtained is dissolved in 10 ml of ether, and this solution is poured onto a silica gel 10 
column. The column is eluted with a mixture of ether and hexane. The eluate is 
evaporated to remove solvent, and the crystalline residue thus obtained is 
recrystallized from ethanol. 4 g of 2-benzoyH-cyano-5,7-dibenzyloxy-l,2-di- 
hydroisoquinoline are thereby obtained. Yield: 64%. Mj), 123 — 125®C. 

15 (4) Sodium hydride (prepared by washing 553 mg of 65% sodium hydride with 15 

absolute n-hexane) is suspended in 15 ml of dimethylformamide. A solution of 3.4 
g of 2--benzoyl-l-cyano-5,7-dibenzyloxy-l,2-dihydroisoquinoline in 40 ml of 
dimethylformamide is added dropwise to the suspension at -10°C in nitrogen 
atmosphere. Then, a solution of 1.71 g of 3,4,5-trimethoxybenzyl chloride in 40 ml 

20 of dimethylformamide is added dropwise to the mixture for 30 minutes, and the 20 
mixture is sdlowed to stand at the same temperature for 30 minutes. The reaction 
mixture is poured into ice-water, and extracted with ethyl acetate. The extract is 
evaporated to remove solvent, whereby 2-benzoyl-l-cyano-5,7-dibenzyloxy-l- 
(3,4,5-trimethoxybenzyl)-l,2-dihydroisoquinoline is obtained as a crude oil. The 

25 crude oil is dissolved in 200 ml of dioxane. 50 ml of an aqueous 10% sodium 25 
hydroxide solution are added to the dioxane solution, and this mixture is stirred at 
50°C for 12 hours. After the reaction, the mixture is evaporated under reduced 
pressure to remove solvent. The residue thus obtained is extracted with methylene 
chloride. The methylene chloride extract is washed with water, dried and then 

30 evaporated to remove solvent. 3.1 g of 5,7-dibenzyloxy-l-(3,4,5-trimethoxy- 30 
benzyl)-isoquinoline are obtained as a crude product. Yield: 84%. M.p. 
158— 160**C (recrystallized from ethanol). 

(5) 0.2 g of 5,7-dibenzyloxy-H3,4,5-trimethoxybenzyl)-isoquinoline is 
dissolved in 250 ml of ethanol, and 0.05 g of 10% palladium-carbon is added 

35 thereto. The mixture is shaken at 25° C in hydrogen atmosphere. After the 35 
hydrogen uptake is completed, the catalyst is removed by filtration. The filtrate is 
evaporated to remove solvent. 0.125 g of 5,7-dihydroxy-l-(3,4,5-trimethoxy- 
benzyl)-isoquinoline is thereby obtained as a crude product. Yield: 95%. M.p. 
270— 275®C (decomj).) (recrystallized from ethanol). 

40 (6) 0.8 g of 5,7-dihydroxy-l-(3,4,5-trimethoxybenzyl)-isoquinoline is dissolved 40 

in 30 ml of pyridine, and 0.955 g of acetic anhydride is added thereto under 
cooling. The mixture is allowed to stand at room temperature for 4 hours. The 
reaction mixture is poured into water and extracted with ethyl acetate. The extract 
is washed with water, dried and then evaporated to remove solvent. 0.9 g of 5,7- 

45 diacetoxy-l-(3,4,5-trimethoxybenzyl)-isoquinoline is thereby obtained as a crude 45 
product. Yield: 90.5%. M.p. 11&— 120°C (recrystallized from ethanol). 

(7) 0.78 g of 5,7-diacetoxy-l-(3,4,5-trimethoxybenzyl)isoquinoline hydro- 
chloride is dissolved in 200 ml of ethanol, and 0.3 g of platinum dioxide is added 
thereto. The mixture is shaken at 25*^C in hydrogen atmosphere. After the 

50 hydrogen uptake is completed, the catalyst is removed by filtration. 50 ml of a 50 
hydrochloric acid-ethanol solution (the content of hydrochloric acid: 9%) are 
added to the filtrate, and this mixture is heated at 50** C for 5 minutes. Then, the 
mixture is evaporated to remove solvent, and the residue thus obtained is 
recrystallized from a mixture of ethanol and isopropyl ether. 0.6 g of 5,7- 

55 dihydroxy-l-(3,4,5-trimethoxybenzyl)-l ,2,3,4-tetrahydroisoquinoline hydro- 55 
chloride is thereby obtained. Yield: 94.6%, M.p. 240— 243**C. 

Example 2. 

A mixture of 1.4 g of 5,7-dibenzyloxy-l-(3,4,5-trimethoxybenzyl)-iso- 
quinoline, 0.7 g of platinum dioxide, 100 ml of a hydrochloric acid-ethanol solution 
60 (the content of hydrochloric acid: 9%) and 50 ml of ethanol is shaken at 25°C in 60 
hydrogen atmosphere. After 150 ml of hydrogen is absorbed, the catalyst is 
removed by filtration. The filtrate is evaporated to remove solvent, whereby a 
mixture of 5,7-dihydroxy-l-(3,4,5-trimethoxybenzyl)-isoquinoline hydrochloride 
and 5,7-dihydroxy-H3,4,5-trimethoxybenzyl)-l,2,3,4-tetrahydroisoquinoIine 
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hydrochloride is obtained. This mixture is recrystallized 3 times from ethanol, 
whereby 0.3 g of 5,7-dihydroxy-l-(3,4,5-trimethoxybenzyl)-lA3,4-tetrahydroiso- 
quinoline hydrochloride is obtained. Yield: 40%. The physicochemical properties 
of this product are identical with those of the compound obtained in Example 1. 

Experiments: 

Bronchodilating activity: . v tt j 

Cats were anesthetized with sodium pentobarbital (40 mg/kg, i.p.). Under 
artificial respiration (13—15 ml of air/kg/stroke, 30 strokes/minute) thereof, the 
cats were immobilized by intravenous injection of gallamine triethiodide (8 
mg/kg). Serotonin-creatimn sulfate (=bronchoconstrictor) was injected intra- 
venously to the cats at the dose of 20 /ig/kg, and the intratracheal pressure was 
measured by means of a pressure transducer. Then, each one of test compounds 
was administered to the duodenum of the cats at the dose of 10 jug/kg, and the 
intratracheal pressure and the heart rate were measured with the passage of time. 
The bronchodilating activity was estimated by the preventive effects (%) of each 
test compounds against bronchoconstriction. The results are shown in the 
following Table. 



10 



15 



20 



25 



30 



35 



Period of 
time after 
the adminis- 
tration 
(minutes) 



Preventive effects against 
bronchoconstriction 

(%) 



Increase of heart rate 
(Number of heart beats 
increased/minute) 



Confound 



Compound 



Compound 
A* 



Compound 
B** 



5 


8.5+3.2 


21.1±8.6 


1.3±0.3 


9.4±3.1 


15 


47.9±8.5 


71.2±7.6 


10.6+3.4 


35.4±8.3 


30 


63.5±9.9 


77.6+5.2 


22.2+6.5 


35.6±7.7 


45 


69.7+8.7 


73.9±2.6 


21.3±5.2 


27.2±4.8 


60 


71.1±7.1 


67.2±3.4 


20.0±4.4 


20.4±4.0 


75 


70.7±6.8 


62.3±5.1 


18.7±3.8 


16,8±3.7 


90 


72.5+6.1 


54.7±6.0 


17.8±3.0 


13.6+3.6 


120 


71.0±5.6 


45.5±7.5 


17.2±2.3 


10,2±3.7 


150 


70.2+6.4 


38.0±8.7 


15.2±2.1 


8.0±3.8 


180 


69.1±5.7 


31.6±9.5 


13.7±1.4 


6.8±3.6 


210 


64.6±7.4 


26.0±7.4 


12.0±1.4 


5.6±3.4 



Note: *: 5,7-dihydroxv-l-f 3,4,5-trimethoxybenzyI)-l ,2,3,4-tetrahydroisoquinoline 
hydrocnloride (me compound of the present invention) 



**' 6,7-dihydroxy-l-(3,4,5-trimethoxYbenzyl)-l,2,3,4-tetrahydroisoquinoline 
chloride (the ^ - - 



hydrocfa 



(the compound disclosed in U.S. Patent 3,497,516) 



20 



25 



30 



35 



40 



WHAT WE CLAIM IS:— 
1. A compound of the formula 



40 



HO 




CHgR 



wherein R is trimethoxyphenyl, or a pharmaceutically acceptable acid addition 
salt thereof. 
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2. The compound of Claim 1, in which R is 3,4,5-trimethoxyphenyl. 

3. A process for preparing a compound of the formula: 




wherein R is trimethoxyphenyi, or a pharmaceutically acceptable acid addition 
salt thereof, which comprises the step of hydrolyring a compound of the formula: 




wherein R* is an organic acyl group and R is the same as defined above, and if 
required, further converting the product into a pharmaceutically acceptable acid 
addition salt thereof. 

10 4. The process of Claim 3, in which said hydrolysis is carried out with a - lo 

mineral acid, alkali metal hydroxide or alkali metal carbonate at a temperature of 
10 to eO^'C in a solvent. 

5. A process for preparing a compound of the formula: 



(I) 



15 wherein R is trimethoxyphenyi, or a pharmaceutically acceptable acid addition 15 
salt thereof, which comprises the steps of subjecting a 5,7-dibenzyloxy-l- 
trimethoxybenzylisoquinolme of the formula: 




fW5 



CHgR 

wherein R is the same as defined above, to partial catalytic hydrogenation to give 
20 the corresponding 5,7-dihydroxy-l-trimethoxybenzylisoquinoline (III), reacting 20 
said isoquinoline (III) with an organic acylating agent, subjecting the resultant 5,7- 
diacyloxy-l-trimethoxybenzylisoquinoline (IV) to catalytic hydrogenation to give a 
5,7-diacyloxy-l-trimethoxybenzyl-l,2,3,4-tetra-hydroisoquinoline of the formula: 




CHjR 



25 wherein R^ is an organic acyl group and R is the same as defined above, 25 
hydrolyzing tetrahydroisoquinoline (V), and if required, further converting the 
product into a pharmaceutically acceptable acid addition salt thereof. 

6. The process of Claim 5, in which the partial catalytic hydrogenation of the 
5,7-dibenzyloxy-l-trimethoxybenzylisoquinoline (II) is carried out in the presence 

30 of palladium, palladium-carbon, Raney-nickel or col^^^ltous dioxide at a temp- 30 
erature of 5 to 40*'C in a hydrogen atmosphere, the rp^ction of the isoquinoline 
(III) with the organic acylating agent is carried out at E^emperature of 0 to 40'C, 
the subsequent catalytic hydrogenation of the 5,7-diacyloxy-l-trimethoxybenzyl- 
isoquinoline (IV) is carried out in the presence of platinum or platinum dioxide at a 

35 temperature of 5 to 40'' C in a hydrogen atmosphere under one to two atmospheres 35 
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oressure, and the hydrolysis of the tetrahydroisoquinoline (V) is carried out with a 
mineral acid, alkali metal hydroxide or alkali metal carbonate at a temperature of 

10to60°C. . J r»u f , 

7. A process for prepanng a compound of the formula: 



CH2R 



wherein R is trimethoxyphenyl, or a pharraaceutically acceptable acid addition 
salt thereof^ which comprises hydrogenating a compound of the formula: 




wherein is hydrogen or benzyl, in the presence of platinum or platinum dioxide, 

and if required, furthers converting the product into a pharmaceutically lo 

acceptable acid addition salt thereof. . . 

8. The process of Claim 7, in which the catalytic hydrogenation is earned out 
at a temperature of 5 to 40*'C in a hydrogen atmosphere under one to 2 
atmospheres pressure. , ^ , i. . 

9. A process for preparing a compound of the formula: 15 




wherein R is trimethoxyphenyl, or a pharmaceutically acceptable acid addition 
sdt thereof, wh 
acyH-cyano-5/ 



salt thereof, which comprises the steps of condensing an alkali metal salt of a 2- 
io-5,7-dibenzyloxy-l,2-dihydroisoquinoline of the formula: 



OCHgCgHs 

wherein R^ is an organic acyl group and R is the same as defined above, with a tri- 
methoxybenzyl halide, hydrolyzing the resultant 2-acyl-l-cyano-5,7-dibenzyIoxy-l- 
trimethoxybenzylisoquinoline (IX) to give a 5,7-dibenzyloxy-l-trimethoxybenzyl 
isoquinoline of the formula: 



wherein R is the same as defined above, subjecting the isoquinoline (II) to partial 
hydrogenation to give the corresponding 5,7-dihydroxy-l-trimethoxybenzyliso- 

30 




hydroisoquinoline of the formula: 

OR' 

^ (V) 



CR2R 
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wherein R is the same as defined above and is an organic acyl group, 
hydrolyzing the tetrahydroisoquinoline (VI, and if required, further, converting the 
product into a pharmaceutically acceptable acid addition salt thereof. 

10. The process of Claim 9, in which the condensation of the alkali metal salt 

5 of the 2-acyl-l-cyano-5,7-dibenzyloxy-l,2-dihydroisoquinoline (VIII) with the tri- 5 
methoxybenzyl halide is carried out at a temperature lower than 0**C, the 
subsequent hydrolysis of the isoquinoline (IX) is carried out with an alkali metal 
hydroxide or alkali metal carbonate at a temperature of 30 to 80*C, the partial 
catalytic hydrogenation of the 5,7-dibenzyIoxy-l-trimethoxybenzylisoquinoline 

10 (II) is carried out in the presence of palladium, palladium-carbon, Raney-nickel or 10 
cobaltous dioxide at a temperature of 5 to 40° C in a hydrogen atmosphere, the 
reaction of the isoquinoline (III) with the organic acylating agent is carried out at a 
temperature of 0 to 40°C, the subsecjuent catalytic hydrogenation of the 5.7- 
diacyloxy-l-trimethoxybenzylisoquinoline (IV) is carried out in the presence of 

15 platinum or platinum dioxide at a temperature of 5 to 40® C in a hydrogen 15 
atmosphere under one to two atmospheric pressure, and the hydrolysis of the 
tetrahydroisoquinoline (V) is carried out by treatment with a mineral acid, alkali 
metal hydroxide or alkali metal carbonate at a temperature of 10 to 60'' C. 

11. A process for the preparation of a compound of the formula given in 

20 Claim 1, substantially as hereinbefore described and illustrated by the foregoing 20 
Examples. 

12. A compound of the formula given in Claim 1 when prepared by a process 
in accordance with any one of Claims 3 to IL 

13. A pharmaceutical composition which comprises a compound in 

25 accordance with Claim 1, Claim 2 or Claim 12 and a pharmaceutically acceptable 25 
carrier therefor, 
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